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ZOOLOGICAL SCIENCES SECTION

AGE AND GROWTH OF BROOCK TROUT, SALVELINUS FONTINALIS,

IN MONTARA®
Robart J, Domrose
TNTPROTAUCTION

The hrook trout {Salvelinus fontinalis) was introduced inte HMon-
tana as early as 1894, Initdal plents were made in Glenwood Lake near
Jefferson (ity and in Buffalo and Travis Creeks near Helena {United
States Fish Commission Heport, 1894}, In 188% and 1890 further Iinmiro-
ductions were mads in the Yellowstone snd Madiszon Hivers in Yellow-
stone Park., Henshall {1906) reported the stocking of brook trout in
many lakes and sireams throughout the state, The introduciien of
brock trTout and rainbew trout {(Salme soirdneri) about 1900 into the
Centennial Valley {(Welsen, 1954} is believed responsible for the
deoline of native cutthroat tront {Zalms clarki) and American grayling
{Phymalius sienifer}, The replacement of cutthroat trout in the lower
parts of its original range by exodlc trout is reported by Hanzel
(1959), The brock irout has been sble %0 survive and o reproduce ac
successfully that 1t now inhabits most river drainages in Montana,

The age and growth of brock trout in Montana have bezen situdled
for the Gallatin River drainage {Purkett, 1951 and Holton, 1953%) and
Prickley Pear Creek (Bishop, 1955}, In Western meuntain regions, the
growth rate for this species is reported for Uteh (Hazzard, 1835},
Canada (Rawson, 1940}, and California (Reimers, 1958), Other impor-
tant age and growth studies for this species have been made for New
York‘(ﬁazzard, 19%2) and Michigan {Sheiter and Leonard, 1943; Cooper,
19537,

The present study was conducted to determine the age and growth
of brook trout from various locations in Montana, Data include colw
lections from 1% streams snd 8§ lakes by state fisheries personnel of
the Montsna Fish and Game Depariment over a 10-year pericd {1950-
1959}, In addition, the writer situdied scales of this apecies from
seven lakes in the Beartooth Mountains during the summer of 1959
{Figure 1),

#Contribution from Montana State Uollege Agricultural Experiment
Station, Project Wo, M5-844, paper Fe, 510 Journal Series and from
the Montana Fish and Game Department, Federal Aid in Fish Restora-
tion Project Ho, ¥-20-B-4,
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omTose: Age and Growth of Brook Trout in Montana

The writer wishes to express sincere thanks 1o T, O, J. B,
trown for guidance in this study and in the preparation of the mami-
wript. Thanks are also exbended to John Heaton for checking scale
eadings and to ?efn Waples, John Peters, snd Perry Relson for thelr
.asistance in the Tield work, The writer is indebied to siate
“isheries bmolagﬁbts whoe eollected scsle samples from various places
5 Montans, Pinancial suppert was provided by the Montena Fish and
iame Depariment undsr Federal sid Project F-20-R-4,

¥ish samples were iaken by ong or mWors of the following methods:
sxperimental gill nets, fine mesh t fig oxic shri
- t

shocking, ssl 1ug, and sngling,
1earest inch anid ighta ¢ the

istermined only for

iskes, Sczls gamples wers taker from
te the dorsal fin and above ihe iaa%*&
spgcimens from the “ea“u¢utﬁ Hount

from the e taf n from %;e

i ior o b

Scales were preparved for situdy - plastic impressions or

arabic-glycerin meunis, Water mountis gﬁre made on SORe SAMpPLes

TODTe; ks
£ the scale from
ing & siraizhi-line

= length of fish at
a nomograph, Some 4if-

the center of the focus b
relationshin of scale leng
each year of life was compu
ficulty was encounbered in alhzinguisﬁla§ the first snoulus mark,
and wherever serious difficuliy ocourred, scale sampies were dig~
carded,

A goefficient of sondition { } =5 paloulated for each fish
from the Bearitooih Mountain lakes 1 ueing the formalas
. _¥Wxio’
¢ o=
3
L

where ¥ equals welght in pounds, and L equals total length in
inchss,
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Domrose: Age and Growth of Brook Trout in MHontana

STUDY QF TROUT I¥ SEARTOOTH HMOURTATY LAKES

Ares Deseription

The seven Beartooth Mountain lzkes siudisd {Table I) are
located in South-Cantral Montens in the Uooks City-Red lodge reglon,
They lis ab elevations from 8,000 to 10,500 fest above ses level and
vary in size from 15 to 160 aeres and in depth from 30 to 8% fest,
¥Most are fed by swall sireams averaging % %o 4 fest in widih, HMelt-
ing snow gupplies water for these siresms, which probably dry up

during the winter. Leke boitom materials in s%ahﬁﬂw areas Paxslst of
rubblie and boulders excepht foz alluvial deposits Tha
shorelineg varies from sieep gscarpments fo gert:-

Surface temperatures varied betwesn 42° £28

10, Vegeitatlon surrounding these lakes eithes

sy alpine tundrs Formation (alpi memdow and baz

crangs alkalinity was low, ranging from 15 $0 28

WABLE I, Some Physical and Chemical Characierisiics ol
Mountaln Lakes

Lake Elgvation | 4p !
{faet}

Grow 3,064 0 s -
Glacier 3,702 160 50 15
Kersey 8,070 100 &5 15
Round 3,280 20 A0 28
Fussell 8,800 40 50 -
Jhip 10,480 15 - 15
Timberline | 9,660 15 80

Although no attempt was made te securs guantitative fond sem-

Diptera, Ephemercptera, Trichoptera, and Pleccpiers were known
to be common, In addition o brock trout, cutthroat trout were
found in Glacier and Round Lakes and lske chub, Hybopsis plumbes,
were baken from Kersey lake,
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fge and Crowih of Trout in Beartooib Mountain Lakes

T+ 13 helieved that the young of certain brook itrout in ihe
Beartooth Mouniain lakes fail to form scales during the [irst year
snd, therefors, have no snnulus. Brown and Balley {1952} reporied
that o considerable number of cuithrpat tromt from Yellowstons Lake

paggsed the first winter without scaiss, Robarison {1947} found the

same sondition to axist for cuitthroat trouwt faken from Upper and
Lower No Name Iakes, Wyomlng, Curbls {19%4) 4indisated that 50 o
per cent of goldsn trout, Salme sgua-bonids, from Cobbonwood lake
California, falled to develop scales during their first groving
sessan, In the present sbtudy, 40 per cent of the brook frout
from Round Leke and 16 per cent from T riine Lske were
lask the first anpulus (Flgure 22}, h hed 8 to
while the ugusl number befors the first anoul ranged {rom
{Figurs 2b). the scales of ihese

others in having 2 largsr foous, and the first § or 4 clrouli were

wigsr apart,

bt

Figure Za, Scale of a 5,2 Inch Pigure 75, Scals of 2 6.7 Inch
Bresk Trout from Round Iake Erook Trout from Bound Laks
Believed to Lamck a First with 5 Definite Firet
Annulus Hark Armulus Hark

The average caloulated fotal lengihs of brook trout for the
seven DBeartooth Mouniain lakes [Yellowstons dvainage) are shown in
Mable IT, Round Lake produced brook trout with the greaisst average
calculated total lenghh at the fourth anmulus {12.0 inches), while

imberline Lake had the leasi {7.9 inches), The average calculated
total lengths of itrout for all seven lskes sl armuli 1-4 were 2.5,

%,%, 7.6, and 3,4 inches respectively, These fish had a maximom of
four anmuli, with the exception of Clacier Lake, where the maxinus
was six., Orestest growih incremenis cogurred during the sgcond

year of iife and decreased gradually through the third and foeurth,
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Domrose: Age snd Crowth of Brook Trout in Montana

Sinee no significant difference in growth rate of males and females
@z found, data for both sexss were combined,

TABLE II, The Average Caleulmted Total Length (inches] of Brook
Prout from the Beariooth Mountain Lakss {Fumber of
specimens in parentheses)

Yeayr of lile
Locallty I Ti TIiT TV 7 I
Crow Lake 2.7 5.5 7.8 I - -
{114} {1ipYy 1 {1o7) | (z8) - -
Glaecisr Leks 3.2 5.3 8,1 10,1 11,9 14,2
{57} {46) | (40} : {32 {(4) (1)
Kerssy Lake 2.8 5.2 7.2 5.6 - -
(1e1)y | (101) | (65) | (19) - -
Round Lekas 2.7 6.7 9.8 12,0 - -
{60} {z8} | (123 | (&) - -
Russell Leke 2,3 5.2 7.7 10,2 - -
(133} | {(101) | (80} | (&) - -
Brpip Laks 3.3 5.3 7.3 5.2 - -
{92} {(86) | (65} | (26} - -
Timberline Laks 2,0 4,5 &5 T3 - -
(76} (61) | (53 1 {(11) - -
Grand averages 2.5 5.3 7.6 9.4 11,9 14,2
(655) | (5431 | {a08) ! {(130) | (4} (1}

The motusl toial lensth of brook irout from theme lakes ranged
from 2.1 %o 17.4 inches, and weight verled betwaen .01 and 2,29
nounds, DBased on the ecateh Irom gxperimental gill nsis only {Tabls
IEI}g flacier Lake showed the largest aversge size of fish {113
inches; 0,74 gounés) and Timberline Lake the smallest {7.% inches;
0,17 psumﬁs}g Timberline Lake produced the greatest aversge caich
{41,0) per 1Z2-howr asight set and Round Leke the least {1%.77.

TLBLE 11X, Summary of Brook Trout Ustch Tsken %y Experimental Gi11
Hets from Beariooth Hountain Lakes

Lake Humbegr | Number Catch per | Average Average
of figh |of lZ-nour | set waleht total
net seis {pouﬁés} length

{inches
Crow 2 5 16,4 0,35 10,3
Glacier a7 3 15.7 0,74 13,3
Hersey 182 & 20,3 0,22 8.3
Round 43 3 15,7 2,42 7.9
Russell 75 2 25 . 0,27 8.7
Ship 88 3 23,3 0.26 .2
PTimberiine | &2 2 1.0 0,17 7.9
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The average weight of brook troul was lowest in lskes where the
largest number of brock trout was saught per 1lf-hour set (Figure 3j,
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Figure 3, The Average Weight of Brosk Trout Compared ito the Average
Nurmber of Brook Trout feught per 12-hour Night Set in
Ssven Beartooth Hountain lakes
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Wive adult brook itrout ranging from 1%.5 .7 inchsas toial
length and weighing betwsen 2,0 snd 7.8 pounds were caught in Beld
Imob Lake, 211 had five amnuli, A4 few yvoung of the year wers also
taksn in the sutlet of this lske., It is belleved that poor spewning
gonditions prevent over-populstion and account for these larger fish,

Uging the fourth anmulus as & basls, = comparison was mede
betwssn the aversse caloulated total lengiths of brook trout from ihe
Beariocoth Mountain lakes with other lakes in the Westerm mountain
region, Hezsard (1935) showed that brook trout from Fish lake {ele-
vatlon 5,800 feet), Utah, wers 12,9 inches at this annulus, while
Rawson (1980} reported 11,7 and 11,7 inches respectively for Maligns
and Beaver lakes (alevation 5,500 feet}§ Aibverts, Canada, In both
instances, the average calculated tolal lengihs excesded those of ths
Besrtooth Mounbtain lakes, Reimers {1958) showed that the size of
brook troutr from Punny lake (elevation 15,500 faet) California, was
conaiderably less at the fourth snmulus (5‘9 inchesg than those of
the Bearitooth laskes,

Condition Faciors of Trout in Heardooth Lakes

Coefficlenis of gondition of brook trout for ithe Beartooth
Wountain lakes wers caleulated only on fish exceeding 6 inches toial
length, Smaller fish were not wsighed because adequate Tield equip-
ment was not available, The avsrage ccefficlent of condition e}
for the seven lakes ranged from 32,0 (Ship Lake} to 45,5 {Glacier
Leke), Avermgs coefficients of condition were determined for sach
imke by four-inch size groups. With the excepiion of Glacisr and
Kersey Lakes, a progressive decline in condition wes noted as the
rish increased in size (Table IV}, Shetter and Leomard (1943)
reported that larger brook trout had beitier condifion {¢) than the
gmzlier individuals in Huni Cresk, Michigan,
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Domross: Age and Growth of Brook Trout in Montana

TABLE IV, Average Condition Faciors (G} of Brock Trout fron Bear-
tooth Mountain Lakes

Average {CY for 4-inch length intervals
Lake Tumb et . 03, 5 | Numbenil, O~ 15,9 | Rambernd, 017 .3 | Average {C)
for sach
lake
Glaciar 8 40,8 36 45,9 4 50,4 45,5
Crow &4 34.7 56 33,6 - - %4.2
Zersey g3 3,2 i7 33.3 2 45,7 35,4
Reund 27 39,8 35 7.4 i 35,0 38,4
Russell 37 37,6 17 25,9 1 L7 37,2
Ship 86 34.3 33 27,3 - - 32,0
Timberiing 80 528 1 27.0 - - 32,7

STUDY OF TROUT IN OTHER MONTANA TAWES AuD DRATNAGES

The lakes and sirsams from which brock trout were itzken are
looaied on both sides of the Continental Divide and inciunde ithe
Glark Fork River of the Columbia River and ths Missouri River
drsinsges, Ths primary tributariss of thess $wo rivers originate in
the mountains ai slevations from 5,000 %0 B,000 fset, They descend
through stesp canyons to cultlveted valleys and range land below,
Most of the scale samples were taken fyom fish which inhabli ascon-
dary snd iertiary tributaries of these dralnsges, The lakes and
stresms where samples ware taken are treated by drainages begin-

ning &% the mouth and golng toward the source {Figure 1},

Milk Hiver Drainsge

Clear Cresk {Ho, 2} is tributary to the central pari of the
HMilk Hiver, Samples were restricied to a 5-mile portion locaied
approximately 25 miles southesst of Havre; Bsaver Creek {Eos 5} is
also fributary to the central part, and ssmples wers confined o a
Z-mile portion located aboul 20 miles south of Havre,

¥ugsselshell River Drainsge

Big Fik Creek (Mo, 4} is tributary to the upper Musselshell
River, Samples were secured from a l0-mile seciion of ithls stresm
loeated 8 miles south of Two Dot, Allabaugh Cresk {(He, 5) drains
into the Scuth Fork of the Musselshell River, and samples came
from & 10-mile sesticon losated 1 mile west of Lennep,

Smith River Drainags

Sheep Creek {Mo, &) drains into the cenitral portien of the

S
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¢ appro¥-

Smith River, and samples were from & 10-mlle sectlon locsis
# -
on,

locs
imately 20 miles souiheast of the King's Hill Ranger Statl

5
1
L

Crow Oreek Drainage

Upper and Lower Tizer lakes {Fo, ?}, located shout 32 miles
northwest of Toston, at the headwaters of Urow Creek, were sampled,

Jefferson River Drejnsce

Trail Creek (Ho, & } is tributary to the Big Hole River, BSame
ples were %eken from the lower part of this cresk near the site of
the Big Hole Battlefield National Momument, Two aress were sampled
on the RBig Hole River proper: ons {No, 9) was three milss south of
Jackson and the other [He, 10) upstresn in the vicinlty of Skimner
Meadows, Bloody Dick Creek {(Wo, 12) Ilows into the upper part of
Horse Prairzie Cresk, which, in furn, is a sributary io the Beaverhead
River, Brook trout were itsken four miles south of Skinner Meadows in
this creek, Reserveir lake {Wo, 11} drains into Bloody Dick Creek
about four miles south of Skinner Meadows, Oulver Pond {¥o, 13} is
tributary to Elk Springs COresk and Upper REed Rock Iake on the easiern
barder of the Red Hook Migrstory Bird Hefugs,

Yootenai River Drainage

0iBpien Creek {No, 14) is tributary %o the central part of the
Kootensl River, and samples were secured from the lower portlon of
this aiream--located three milss west of Troye--and from Killbremman
Lake (Mo, 15) which drains into the upper part of O'Drien Uresk--10
miles esst of Leopia, Pinkham Creek (No, 16), which is alzo fribu-
tary to the middle poriien of the XKooienal River, was sampled 17
miles southeast of Rexford,

Ssint Hegis River Drsinage

Samples were secured frem Hoore Lake (No, 19)--located in the
hesdwaters of Saint Joe Oreel 12 miles southwest of Saint Regls--
and Silver Lake {Ho, 20) which drains into Silver Creek, itribuiary
to the Saint Regls Biver--six miles southwest of Ssliese,

Flathesd River Drasinage

Brook trout were collected from a location five miles upstress
from the Jondon Ranger Ststion on 3Jmith Cresk {He, 18) which empiies
inte Condon Creek, s tributary of the Swan River and from Lost lake
{¥o, 17) which drains inio Little Salmon Cresk--locaied Five miles
gast of the Corndon Ranger Station, This cresk is tributery o the
South Fork of the Flathead Bivsr,
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Bilackfoot RHiver Urainage

Planiad Iake {¥c, 21} is located 5 miles soush of the Sseley
Lake Ranger Station, Placid Oreek {No, 22) is tributary to the
Blackfoet River, Semples came from 3 6-mile section of stresm
immedintely above Placid Lake,

AGE AND GROWTH OF TROUT IE VARIOUS LAKES ARD DRAINACES

The averags caleulated tetal lengiths of brook trout ars pre-
sented Tor the various lskes =nd sireams described sbove, Since most
figh had a maximun of three snnuli, compariscns among average galcu-
isted toital lengihs were made for this snmulus, Those from the Mus~
selghell River drainage had only two anmuli, In addition to average
saleulated toial lengths, comparisons were made of growih incraments
and sctual tbial lengths and welghts,

The aversge caleulaied total length of brook trout from the ¥ilk
iver drsinage was 7.5 inches {Pable 7), Those from Beaver [resk had
an sverage caleulated toisl length of B.0 inches and from Clear Creek,
7.3 inches, In these instances, the grealest growih lncrement ocour-
red during ihe first year of 1ife, Actusl total lengths ranged from
2 %o 10.7 inches, end weighis varled between 0,02 and 0,45 pounds,

z o
s

The sveragse caloulated toiel length of brock trout from the Hus-
selshell drainage at the sscond annulus was 5.7 inches {Ta‘ Y}s
FTish from Big Blk Creek were 5,9 inches at this annulus, while frout
from Allabaugh Cresk were only 9,1 inches, In sach case, the
growth increment was greatest during the [irst year of 1ifs, These
fish ranged in mctual total length from 3.2 to 10,6 inches and
varied in weight from 0,02 %o 0,46 pounds,

The Imith River drainage is represented by ong collection from
Sheep Creek, where the average calculated fotal length was 10,0
inches at the third annulus {TFable V), The greatesi growth was
sxhibited during the third year of 1ife, The renge of actusl total
lengths was from 3,9 vo 13,7 inches, and the weights varied from
.03 %o 1,16 pounds,

The average caleulated total length of brook itrout from the
Crow Creek drainags was 5.9 inches {Table V3, &All the fish studisd
same from Upper and Lower Tizer Lakes, The greatest growth ingre-
ment occurred during the first yesr, Their sctual total lengths
ranged from 5,1 to 8.9 inches, and weights varied from 0,04 1o 0,25
pounds,

&4

Arask srout collected from the Jefferson River drainage had an
average caiculated total length of 8.8 Inchss {Table ¥}, Trout from
Culver Pond had the greatsst sverage caleulated totel length {14,4
inches) in this drainage, thers from thls drainage were as fol-
lows: Heserveir Lake--8,9 inches: Trail Creek-~7.5 inches; Big Hele
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Fiver {Sestion 1)--7.7 inchas; Big Hole River {Section 2)~-6,%
inghes; Bloody Dick Cresk--5.8 inches, Brook trout from this
draingge showed the greatest Increment during the first year of
1life, except in Culver Pond where the increment occurred during the
second vear, Fish from this dralnege ranged in actual tedsl lengzth
from 4,2 to 21.9 inches, and welghts varied from 0,03 te 5,50 pounds,

The sverage caloulated total length of brook trout from the
Kootenai River drainage was 8,2 inches at ithe third annulus {Table
¥}, Those from Xilbrennsn Lake atisined the grestest length {3.1
inches), while those from QO'Brien snd Pinkham Creeks wers 7.0 and
6.0 inches respectively, Orowth increments were the greatsst during
the third year of life, The range in actual total length was 2,7-
13,2 inches, and the range in weight was 0,01-0,93 vounds,

Brook trout from the #lathead Hiver drainsge, represented by
collections from Smith Creek and Lost Imke, had an average caloue
iated total length of 9.5 inches (Table V). Smith Cresk showed the
greatest growth--%,5 inches--and Lost Iake the least--8,7 inches, In
both instances, the greatest growth increment occeourred during the
first year of 1ifs, The actual toial length varied from 4.8 o 15,9
inches, and weights ranged frowm 0,04 to 1.5 pounds,

The average calculated total length for brook trout from the
Saint Regis River drainage was 7.9 inches {Table ¥), WFish From
Moore Lake displaved the greatest growth (10,1 inches) at the third
annulus, Thoge from Silver Lake had the least growth (?9? inches),
The largest growth increments ocourred during the first yesar of life
for fish from Moore Lake, while in Silver Lake the increment came in
the second year, The actual total lengihs of these fish ranged {rom
£,1 to 12,% inches, and weighis ranged from 0,08 to 0,59 pounds,

Flacid Creek and Placid Lake are in the Blackfoot River drain-
age, The average calculated total length of fish from the drainage
was 8,1 inches {Table ¥), FPlagid Creek samples had the greatest
growih (8,8 inches), while fish from Placid Lake were only 7.2
inches, Brook trout from Placid Lake showed the greatest increment
during the first year of 1ife, while fish from Placid Creek grew most
in the fifth year, Fish varied in actual fotal length from 2,7 to
24,0 inches, and in weight ranged from 0,01 %o 5,01 pounds,

The grand average calculated total lengths of brook irout for
&1l nine river drainages at annuli 1.5 were 3,2, 5.8, 8.4, 13.6,
and 15,9 inches respectively. Comparisons between drainages showed
that brook trout from the Flathead River drainage had the greatest
average calculzted %total length {9.5 inches) at the third anmulus,
except for one fish from the Smith River drainage., OSpecimens from
the Orow Creok drainage showed the least average growth (6.9
inches} at this amnulus, The greafest average growith increment of
brook trout for the nine river drainages usually occurred during
the first vear of l1ife, The exceptions to this condition involve
very small samples and may be disregarded,
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TABLE ¥, The Average Ualculated Total Lengths {inches) of Brook
Trout from Some Streams and Lakes in Montane {Humbers of
specimens in parentheses)

Aiverage iengths for yesar of 1ife
Locallity I iT iz v ¥
¥ilk River drainage
Ciear Creek z.2 5.7 T3 - -
(107} | (44} (4)
Beaver Creek 2.3 5.7 8,0 9.3 -
o oy | G ()
Average calculated
length 3.3 3.7 7.6 2,1 -
(167) | (73} (7 {1}
Musselshell River drainage
Big Elx Creek 3.4 5.9 - - -
(r7) | (34)
Allabaugh Ureek 2,8 5.1 - - -
[ VR 020 ') SN R B
iverage calculated
length 3,1 5.7 - - -
(122) | (47}
Smith River drainage
Sheep Oreek %R 5,6 16,0 12,3 -
{(s6) | {23) (1) {1
Crow Creek drainage
Upper and lower Tizer
lakes 5.2 5,5 6.2 7.4 -
(a8) | (24} (5) {1}
Jefferson River drainage
Trgil Creek 2,8 3.7 .8 9.3 -
(79) | (37) {14} (3)
Big Hole Hiver 2,9 Bab 7.7 3.4 -
{Section 1) {48} {25) {10} {2}
Big Hole River 2,2 4.2 6,5 - -
{Sectisn 2) (58} {355) {17}
Reservoir Lake 4.3 7.2 8,9 - -
(38) | (42) (4)
Bloody Dick Cresk 2.3 4.3 5.8 - -
(38) | (27} (97
Culver Pond 4.7 10,0 14,4 17.4 | 20,6
S sy (emy | (ew) | {9) | (1)
Average cvalcoulated
length . 5.4 6,5 8.8 14,5 20,6
(370) | {213) {75} (14) | (1)
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TABLE ¥, {continusd)

Average lengiths for vear of 1ifs

Locality I Iz ITZ v } v
Hootenal River drainage
G Brien Creek 2.0 5.3 7.5 B -
(261} (93) (4)
Kilbrennan Lake 3.5 5,0 3.1 - -
{45) (z6) (17)
Pinkham Creek 2.5 4,2 6,0 - -
WWWWWWWWWWWWWWWWW BN CED N B ) I I G N R
Aversge calculated
length 3.0 4.5 8,2 - -
(348) (151) (26)
Flathead Hiver drainage
Smith Creek o7 6.8 9.5 - -
(54) (51) (20}
Lost Lake 4,2 6,9 8.9 - -
SR FONR 15D IS SO ¢ 0 S N & N (N A
Average calculated
length %8 &,8 3,5 - -
{102) (68} {21)
Saint Regls River drainage
Moore Lake 3.8 7.3 0.1 - -
(46) (29} {3}
Silver lake 2.4 5.5 7.7 - -
ey L Ba {22) -
" iverspe caloulated | B T T
length 2,1 6,2 7.9 - -
(98) {81} (25)
Blackfoot River drainagse
Flacid Lake 2.9 5,2 7.2 8,8 10,2
(32} (32} {23} (4) { (1)
Placid Creek 2.8 5.0 8,8 11,4 118.0
,,,,,,,,,,, oty Qe (34) {10} (4)
Average calculated
length 2,8 5.0 8.1 6.7 114.8
{325} {206) (57} (1471 (5)
Grend average
calculated length 3,2 5,8 8.4 13,6 16,9
(1678) (ssg) | (217} (31)| (6)
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Most brook itrout attained a maximum of thrse amnull, but four
rere frequent, Those frout from the Blackfoot and Beaverhead River
irainages had a maximum of [ive, while those from the Musselshell
tiver drainege had s maximu of two,

The growth rates for brook trout reporied in previous Hontana
studies were greater than that of the present study, 3rook trout
‘rom Bridger and Spring Creeks of the Gallatin Hiver drainage
“Purkett, 1951} showed an average caloulated total length of 10,9
‘neches at the third anmulus, while those from Prickley Pear Creek,
shich is tributary to the Missouri River, had an averags calculated
sotal length of 5.8 inches at this annmulus {Eishepa 1955}, Helton
19535 studied the growth of brook trout from Trout Cresk of the Gal.
tatin River drainage =nd gave 5,2 inches as the average actusl Total
length at the sscond amulug,

DISCUSSTON

The combined daia on brook trout for all the lakes snd stresnms
in this study showed & grand average casloulated total length at
mnuli 1-6 of 3,0, 5,6, 7.9, 10,3, 14.4, and 14,7 Inches respectively.
Phe asversge caloulated total lsngthe of the combined age and growth
lata at annuli 1-% slong with maximum {Culver Pond) and minimum
‘Bloody Dick Cresk) growih rates are shown in Figure 4, The growih
rate of brook troui from the Beariooth Mountain lakes was only
:lightly less than the over-all state average,
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Pigure 4, The Average Caleulated Totsl Length of Brook Trout
Showing the Maximum {Culver Pond), Over-All Average
{average), and Minimum {Bloody Dick Ureek) Growth Rates at
Anmuli 1-3

The zveraze caloulated tolal lengths for 13 streams in New York
{Hazzard, 1932) at anmali 1-3 were 3,5, 5.3, and 6,6 inches respec-
tively, Shetter and Leonard {l945) reported the average calculated
total lengths at enruli 1-3 of 3.0, 5.0, and 6,8 inches respec-
tively for a limited section of Hunt Creek, Michigan, Brook frout
from Wew York streams were larger at the first annulus than the
sver-all Montanz average of the present study, while those from Hunt
Jrsek were about the same as the Montana average, However, the
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Proceedings of the Nontana Acadewy of Sciences 23:47- 62, 1363

Montana brook itrout sxceeded the aversge caleulated toisl length of
both New York and Michigen collectlons at the second and third
annuli,
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